Circulating corticosterone alters the rate of neuropathological and behavioral changes induced by trimethyltin in rats.
When trimethyltin (TMT) is administered to rats, the plasma corticosterone concentration rises transiently 3 to 4 days later. We examined whether plasma corticosterone plays a causative role in the TMT-induced impairment of the hippocampus as assessed by pathological and behavioral tests. TMT-administered rats were supplementally treated with either adrenalectomy or metyrapone (twice daily for the first 7 days after TMT) in order to permanently deplete or transiently suppress circulating corticosterone. Loss of pyramidal cells in the CA1 and CA3 fields, mossy fiber sprouting, and impairment of spatial memory were observed after TMT intoxication. Adrenalectomy apparently aggravated both the hippocampal damage and the spatial memory impairment induced by TMT treatment. The TMT+metyrapone treatment groups exhibited a significant reduction in pyramidal cells in both the CA1 and the CA3 regions. However, the neuronal damage in CA1 was significantly different between the TMT and the TMT+metyrapone groups. Metyrapone significantly reduced the TMT-induced damage to pyramidal cells in CA1, but not CA3, and it also abolished mossy fiber sprouting. TMT-induced learning impairment and hyperactivity were alleviated by metyrapone treatment. It is thus concluded that both the high levels of corticosterone induced by TMT and the pathologically low levels of corticosterone induced by adrenalectomy will worsen the consequences of TMT.